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 Despite recent advances in choroidal imaging, the repeatability of
choroidal thickness (CT) measurements beyond the macular area (central
30˚) remains unknown.
 This prospective observational study examined the intraobserver and
intersession repeatability of the central 55˚ CT in healthy young adults
using wide-field enhanced depth imaging optical coherence tomography
(WFOCT).
 WFOCT scans (a 55˚ wide × 45˚ high horizontal volumetric protocol with 37
B-scans) of the right eye of 24 adults (mean age 27 ± 5 years) were
collected at two separate visits (mean interval 17 ± 10 days), controlling
for the time of day and using the follow-up mode of the Spectralis OCT.
 An experienced observer, masked to the subject identity, manually
corrected the automatic segmentation of the retinal pigment epithelium
(RPE) and chorio-scleral interface (CSI) using customised software
(Figure 1).
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Figure 2. Illustration 
of the method to 
control for the 
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variation of the 
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across subjects. 
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 CT was then measured across the foveal (FCT) and the surrounding
parafoveal (PaFCT), perifoveal (PeFCT), near peripheral (NPCT), mid
peripheral (MPCT) and peripheral (PCT) regions (Figure 3) employing the
Laplace method to control for thickness measurement inaccuracies caused
by the curvature of the retina and choroid in the periphery. 1
 The masked observer performed manual choroid segmentation twice for
images from the first session on 12 randomly chosen subjects, allowing
the CT intraobserver coefficient of repeatability (CR) and intersession CR
to be calculated. 2
 To control for the anatomical variation of the disc-fovea angle, the en-face
fundus image and corresponding choroidal thickness map were rotated
around the fovea to reduce the angle to zero for all images (Figure 2).
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Figure 1. Segmentation of the anterior (RPE) and posterior (CSI) boundaries of the
choroid along with delineation of the optic nerve head opening.
Figure 3. Overview of the 
choroidal regions for 
analysis: (A) fovea, (B)
parafovea, (C) perifovea,
(D) near periphery, (E) 
mid periphery, (F) 
periphery.
The dark blue circle 
represents the masked 
optic nerve head opening 
that had no CT data 
included in the analysis.
 The mean CT was found to change significantly with eccentricity, with the
choroid progressively thinning beyond the parafovea (365 ± 80 µm)
towards the periphery (257 ± 36 µm) (all p < 0.05).
 The intraobserver repeatability of wide-field CT was significantly better for
the near peripheral, mid peripheral and peripheral regions compared to the
fovea, while the intersession repeatability improved significantly beyond
the parafoveal region compared to the fovea (all p < 0.01) (Figure 4).
 The intraobserver CR varied between 4 to 15 (95% CI 3 - 19) µm and the
intersession CR ranged from 16 to 38 (95% CI 12 - 49) µm dependent upon
the retinal eccentricity (Figure 5).
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Figure 4. Comparison of the intraobserver and intersession repeatability of wide-
field CT as a function of retinal eccentricity. Error bars represent the exact 95%
confidence intervals for upper and lower limits of agreement. 3
 There was no significant bias in the intraobserver and intersession
measurements of CT in all examined regions (all p > 0.01).
 Increased CT was weakly associated with reduced intraobserver (R2 =
0.198, p < 0.05) and intersession (R2 = 0.046, p < 0.05) repeatability.
Figure 5. Comparison of the intraobserver and intersession coefficients of
repeatability of wide-field CT as a function of retinal eccentricity. Error bars
represent the 95% confidence interval for CR.
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 The repeatability of macular CT in our current study is comparable to
previously published work.
 This study further demonstrates that CT repeatability is significantly
improved in the periphery using WFOCT, potentially due to a thinner
choroid in this region.
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